Development of DNA aptamers for cytochemical detection of acetylcholine.
This report describes a novel approach to the detection of acetylcholine using DNA aptamers. Aptamers were developed by eight rounds of acetylcholine affinity column chromatography and polymerase chain reaction (PCR) amplification. Sequences from rounds 5 and 8 were screened by colorimetric enzyme-based microtiter plate assays and found to bind acetylcholine and related compounds, but not unrelated compounds. One of the highest affinity aptamers, designated ACh 6R, was further tested in aptamer-peroxidase and aptamer-fluorescence staining protocols. Using Neuro-2a murine neuroblastoma cells induced to differentiate in the presence of 1 muM all-trans-retinoic acid for 5-7 d, ACh 6R detected cholinergic cells by both the peroxidase and fluorescence methods. Unrelated DNA aptamers did not stain the cells using either method. Fixation with cold 2% paraformaldehyde was compared to cold alkaline allyl alcohol plus glutaraldehyde for immobilization of acetylcholine in situ and appeared to enable detection of greater numbers of cholinergic cells, although differences in levels of differentiation may have been a factor as well. Acetylcholine generally appeared to be distributed throughout the differentiated Neuro-2a cell bodies. However, in some cells, punctate staining along neurite outgrowths and near the termini of cellular processes suggested detection of acetylcholine in discrete vesicles.